Role of bacterial hemolysin production in induction of macrophage Ia expression during infection with Listeria monocytogenes.
The production of a hemolytic exotoxin (Hly) termed listeriolysin O (LLO) is a major determinant of the virulence of the Gram-positive bacterium Listeria monocytogenes. As determined by lethal inoculum size, LLO- strains of L. monocytogenes generally are several orders of magnitude less virulent than their LLO+ counterparts. The generation of protective anti-Listeria T cell immunity also has been shown to depend on the LLO phenotype of the bacteria present during primary infection, although the cellular basis of this observation is not known. The experiments described here address the role of LLO in regulation of the expression of class II MHC (Ia) molecules by murine macrophages. Because Ia expression by macrophages and other APC is thought to be a central factor in the generation of T cells specific for bacterial Ag, we have tested the hypothesis that the failure of LLO- strains to elicit anti-Listeria T cell responses might be secondary to an inability of these strains to stimulate increases in macrophage Ia levels. Our results show that the macrophage Ia response after i.p. injection of L. monocytogenes correlates strongly with the LLO phenotype of the bacteria. The presence of LLO+ organisms, even at very small numbers (as few as 10), elicits a striking increase in Ia expression by peritoneal macrophages. In contrast, even at very high numbers (up to 10(6) per mouse), LLO- bacteria fail to stimulate a strong Ia response. We also have analyzed macrophage Ia expression after injection of lysates of Escherichia coli expressing recombinant LLO protein. Similar to the results obtained with LLO+ and LLO- L. monocytogenes, we have observed Ia induction only with LLO+ lysates. Ia induction by this crude recombinant LLO preparation can be inhibited by cholesterol or heat. Furthermore, supernatants derived from cultures of LLO+ (but not LLO-) L. monocytogenes can cause Ia induction when administered via i.p. injection. Taken together, these findings suggest that the failure of macrophages to respond to LLO- organisms with an increase in Ia expression may be a major underlying cause of the failure of these bacteria to induce Listeria-specific protective T cell immunity. Furthermore, we propose that the induction of macrophage Ia expression in response to bacterial toxins such as Hly may represent one component of a set of early, innate immune mechanisms, and that this induction may provide a critical "bridge" to later, acquired, Ag-specific immune processes.